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Volume 60, Number 3 Abstracts 805setting. In addition, they sought to explore the effect of different
methods on the calculated prevalence of AAA using data from a popu-
lation based AAA screening set. One hundred twenty-seven consecutive
patients with small abdominal aortic aneurysms were included.
Maximum anteroposterior diameter was measured using OTO, ITI
and LELE methods by two vascular sonographers blinded to each
other’s measurements. Variability was described as the standard devia-
tion. The variability was 2.7 (95% limits of agreements 6 5.4) mm for
the OTO, 2.3 (64.6) mm for the ITI, and 2.0 (64.0) mm for the
LELE method. Corresponding coefﬁcients of variability were 6.4, 6.1
and 5.0 per cent. The difference was 4.1 mm between ITI and OTO
(P < .001), 2.0 mm between ITI and LELE (P < .001), and 2.1 mm
between LELE and OTO (P < .001).
Comment: ITI and LELE methods give smaller measures of aortic
diameter than OTO method. The clinical implication for individuals in
screening programs is that patients with borderline enlargement of
aortas are more likely to be included in follow-up protocols if the
OTO method is utilized. Given that men with aortic aneurysms just
below a threshold level of 30 mm may not be considered for follow-
up studies and that follow-up ultrasound studies have no risk, it seems
that for screening purposes the OTO method of assessing aneurysms
would be preferred. This may enter a few more patients into follow-
up screening protocols but potentially limit those who would drop out
of follow-up screening protocols and subsequently reappear with a
ruptured aneurysm.
Early Sac Shrinkage Predicts a Low Risk of Late Complications After
Endovascular Aortic Aneurysm Repair
Goncalves FB, Baderkhan H, Verhagen HJ, et al. Brit J Surg
2014;101:802-10.
Conclusions: Early changes in aneurysm sac diameter following
EVAR are strong predictors of late complications after EVAR. Patients
with major sac shrinkage have a very low risk of complication for up to
5 years.
Summary: Endovascular aneurysm repair (EVAR) is now the pri-
mary mode for abdominal aortic aneurysm management in suitable pa-
tients. There is, however, no consensus on the frequency of post-EVAR
surveillance, method of imaging, or individual adaptation of surveillance
protocols according to risk of complication. Strategies for reduction of
follow-up intensity and intervals are attractive to make the procedure
potentially more cost effective. If patients with low risk of late complica-
tions could be identiﬁed, this may allow tailoring of surveillance to focus
on patients with higher risk and reduce surveillance rates for those at lower
risk. It is generally regarded that shrinkage of the aneurysm is a marker of
successful endovascular aneurysm repair. It may be that patients with early
postoperative shrinkage will experience fewer subsequent complications
and consequently require less intensive surveillance. The study consisted
of patients undergoing EVAR from 2000 to 2011 at three vascular centers.
To be included in the study the patients had to have had two imaging ex-
aminations (one postoperatively and at least another after 6-18 months).
Maximum diameter, complications and secondary interventions during
follow-up were recorded. Patients were then categorized according to early
sac dynamics. The primary endpoint was freedom from late complications.
Secondary endpoints were freedom from secondary intervention, post im-
plantation rupture, and direct (type I and type III) endoleaks. Included in
the study were 597 EVARs (71.1% of all the EVARs performed). No sac
shrinkage was observed in 284 patients (47.6%), moderate shrinkage (5-
9 mm) was observed in 142 patients (23.8%), and major sac shrinkage
(>10 mm) was seen in 171 patients (28.6%). Four years after index imag-
ing, the rate of freedom from complications was 84.3% (95% CI, 78.7-
89.8), 88.1 (95% CI, 80.6-95.5) and 94.4 (95% CI, 90.1-98.7) per cent
respectively. No shrinkage of the sac was an independent risk factor for
late complications compared with major sac shrinkage (HR, 3.11; P <
.001). Moderate compared with major shrinkage (HR, 2.10; P ¼ .022),
early postoperative complications (HR, 3.14; P < .001) and increasing
abdominal aortic aneurysm baseline diameter (HR, 1.02; P ¼ .001)
were also risk factors for late complications. Freedom from secondary in-
terventions and direct endoleaks was greater for patients with major sac
shrinkage.
Comment: Incomplete follow-up after EVAR is a prevalent prob-
lem. This study, therefore, has implications for improving follow-up by
identifying patients in whom speciﬁc efforts at follow-up should be inten-
siﬁed, while at the same time lessening follow-up for individuals at low-
risk for complication. Overall, resources devoted to follow-up can be
potentially applied most intensely where they hopefully result in more efﬁ-
cient and cost-effective use of endovascular technology for management
of aneurysms.The Presence of SDHB Mutations Should Modify Surgical Indications
for Carotid Body Paragangliomas
Ellis RJ, Patel D, Prodanov T, et al. Ann Surg 2014;260:158-62.
Conclusions: A more aggressive surgical approach is warranted in pa-
tients with carotid body tumors with SDHB mutations.
Summary: Carotid body paragangliomas are often associated with
germ line genetic mutations, most commonly involving genes of the succi-
nate dehydrogenase complex (SDHx), (Neumann HP et al, JAMA
2004;292:943-51). There are paraganlioma syndromes numbered 1
through 4 that are associated with succinate dehydrogenase complex muta-
tions SDHD, SDHAF2, SDHC, and SDHB, respectively. Phenotypic dif-
ferences appear distinct depending on the type of SDHx mutation.
SDHDmutations result in a higher incidence of head and neck paraganglio-
mas and a comparatively lower incidence of pheonchromocytomas.
However, the patients with SDHB mutations appear to have more aggres-
sive disease with higher rates of metastasis compared to those with SDHD
mutations. Traditionally, treatment decisions for carotid body tumors are
based on clinical symptoms and tumor size. The aim of this study was to
determine whether the genetic background of the disease should be incorpo-
rated into treatment decision making. The authors performed a retrospective
analysis of 34 patients with carotid body paragangliomas who underwent
genetic testing and surgical treatment. Recurrence was deﬁned by the return
of local-regional disease and/or development of distant metastases. Clinical
characteristics and genetic testing results were analyzed as predictors of
patient outcomes. Thirty-four patients underwent 41 primary carotid body
tumor resections (median follow-up time, 42months; range, 1-293months).
Overall survival was 91.2%. Twelve patients had germ line mutations in
SDHB, while 17 had mutations in SDHD, and 5 had no known mutation.
Surgical resection of larger tumors was associated with more operative com-
plications (odds ratio, 5.4; P¼ .05). Tumor size at resection was signiﬁcantly
smaller in patients with SDHB mutations than in patients with non-SDHB
mutations (2.1 vs 3.3 cm; P ¼ .02). However, patients with a mutation in
the SDHB gene had signiﬁcantly worse disease-free survival compared
with patients without an SDHB gene mutation (P ¼ .03).
Comment: The striking ﬁnding in this study is the relatively poor dis-
ease free survival in patients with SDHBmutations after surgical resection of
what were smaller tumors. Whereas carotid body tumor resection is often
delayed until the tumor reaches 2 cm in size, these data suggest delaying
the resection until the predetermined size of 2 cm or larger does not provide
optimal disease control in patients with SDHB mutation. The data suggests
that a management algorithm that incorporates genetic germ line testing
may be appropriate for patients with carotid body tumors. Patients with
the SDHB might undergo earlier resection. However, those with non-
SDHB mutations or no mutation might undergo resection only for local
symptoms or if there is an endocrinologic functioning tumor. Otherwise,
such patients perhaps can be appropriately managed by active surveillance.
Prospective Evaluation of the Correlation Between Torso Height and
Aortic Anatomy in Respect of a Fluoroscopy-Free Aortic Balloon
Occlusion System
Morrison JJ, Stannard A, Midwinter MJ, et al. Surgery 2014;155:1044-51.
Conclusions: Morphologic analysis can be used in the development
of a ﬂuoroscopy free balloon occlusion system for torso hemorrhage control.
Summary: Endovascular balloon occlusion of the aorta as an adjunct
to circulatory support in patients with cardiovascular collapse from hemor-
rhage, was ﬁrst used in the 1950’s (Hughes C, Surgery 1954;36:65-8).
Additional attempts followed in the 1980’s (Gupta B et al, J Trauma
1989;29:861-5). Technological limitations secondary to arterial access,
balloon construction, and placement in the 1980s resulted in the fact that
despite some favorable outcomes, the technique was not widely adopted.
With improvements in engineering in the endovascular area the use of
REBOA is currently being revisited using off the shelf devises (Brenner
ML et al, J Trauma 2013;75:506-11). Current technology generally re-
quires ﬂuoroscopy for precise placement of a balloon occlusion device. Blind
insertion can be associated with placement in the aortic arch, or in iliac ar-
teries precipitating cerebral ischemia or inadequate hemorrhage control.
The authors propose that a potential solution to aid ﬂuoroscopy-free place-
ment is to use an external anatomic measure to predict internal vascular
length. There has been a previously described linear relationship between
aortic length and torso height (Stannard A et al, J Trauma 2013;75:s169-
72). In this study the authors aim to develop predictive models of REBOA
insertion distance based upon external measure of torso height correlated
with intravascular distance. This was a prospective observational study of a
Combat Support Hospital in Southern Afghanistan, using adult male pa-
tients undergoing computed tomography. Externally measured torso height
(EMTH) was recorded using a tape measure and intra-arterial distance
derived from CT imaging. Regression models to predict distance from the
JOURNAL OF VASCULAR SURGERY
806 Abstracts September 2014common femoral artery into the middle of aortic zone I (left subclavian ar-
tery to celiac trunk) and zone III (infrarenal aorta) were developed from a
random 20% of the cohort and validated with the remaining 80%. There
were 177 male patients included with a median (interquartile age of 23
(8) years). The median and interquartile lengths of aortic zone I and III
were 222 (24), 31 (9), and 92 (15) mm. The mean distance from the left
and right common femoral artery to zone I were 423 (27) mm and 418
(29) mm and for zone III 232 (21) mm and 228 (22) mm. Linear regres-
sion models demonstrated an accuracy between 99.3% to 100% at predicting
the insertion distance required to place a catheter within the middle of each
aortic zone.
Comment: As the authors pointed out, the “clamp before you cut”
concept has been around for a long time but limited by technological lim-
itations. The authors are to be congratulated for their measured (no pun
intended) and scientiﬁc approach to solving this problem. The ability to
place these devices percutaneously, and reliably, in the correct place without
the use of ﬂuoroscopy would seem to a potentially valuable adjunct to hem-
orrhage control under a number of clinical circumstances.
Randomized Clinical Trial Comparing Nordic Pole Walking and a
Standard Home Exercise Programme in Patients With Intermittent
Claudication
Spafford C, Oakley C, Beard JD. Brit J Surg 2014;101:760-7.
Conclusions: A 12-week exercise program using Nordic poles im-
proves walking distance in patients with claudication compared to standard
home exercise programs.
Summary: Supervised exercise programs can be as effective as angio-
plasty in improving claudication distance (Mazari FA et al, Br J Surg
2012;99:39-48) However, supervised exercise programs are expensive to
run and unsupervised but supported exercise programs in the community
can be a good and effective compromise. Nordic pole walking (NPW) in-
creases caloric expenditure and oxygen utilization without an increase in
perceived exertion (Church TS et al, Res Q Exerc Sport 2002;73:296-
300). One study has demonstrated that NPW can increase walking distance
immediately on a treadmill and that NPW is perceived as easier than normal
walking (Oakley C et al, Eur J Vasc Endovasc Surg 2008;36:689-94). The
current paper is a randomized clinical trial to determine whether NPW is
more effective in improving walking distance than a standard home exercise
program (HEP) in patients with intermittent claudication. In this study
ﬁfty-two patients with stable intermittent claudication were randomly
assigned to a standard HEP or NPW. Participants were asked to complete
three 30-minute walks per week for 12 weeks. Claudication distance
(CD) and maximum walking distance (MWD) were measured at baseline,
and at 4, 8 and 12 weeks. Patients in the NPW group were tested with
(NPW+) and without (NPW-) poles. For NPW+, CD increased immediately
from a median range of 124 (71-248) m to 148 (116-426) m, and MWD
from 248 (149-900) m to 389 (194-1099) m (P ¼ .004 and P < .001,
respectively). By 12 weeks, CD had further increased to 199 (118-550)
m and MWD had more than doubled to 538 (250-1750) m (P < .001
and P ¼ .001). For NPW-, CD at 12 weeks increased signiﬁcantly to 151
(100-328) m and MWD to 400 (200-900) m (P < .001 and P ¼ .006,
respectively). At 12 weeks, the changes in the standard HEP group were
not signiﬁcant, despite excellent compliance: CD from 107 (56-332) to
153 (59-321) m and MWD from 355 (92-600) to 334 (149-874) m
(P ¼ .030 and P ¼ .260 respectively).Comment: It is documented that exercise therapy can be effective in
treatment of intermittent claudication. The primary difﬁculties appear to be
perceived ability to exercise and compliance with the program. Nordic pole
walking may obviate some of these difﬁculties through the perception that it
is less difﬁcult to walk with the Nordic poles than without them. Despite this
there are additional cardiovascular beneﬁts through the exercise of other
muscle groups that may have spinoffs to improving walking distance as
well. NPW home exercise therapy may serve as an effective and less expen-
sive alternative to supervised exercise programs in the treatment of intermit-
tent claudication.
Reactive Oxygen Species Production Increases Susceptibility to Aortic
Dissection
Fan LM, Douglas G, Bendall JK, et al. Circulation 2014;129:2661-72.
Conclusions: Endothelial cell derived reactive oxygen species may
play a pivotal role in determination to susceptibility of the aortic wall to
dissection.
Summary: Reactive oxygen species (ROS) have been implicated in
cardiovascular disease including hypertension, atherosclerosis and aortic
dissection (Cai H et al, Circ Res 2000;87:840-4). However, randomized
trials using antioxidants such as vitamin E and beta-carotene have not
demonstrated reductions in cardiovascular events (Lee IM et al, J Natl
Cancer Inst 1999;91:2102-6). The authors postulate that lack of speci-
ﬁcity may be explained by the fact antioxidant therapy and reactive
oxygen species also have signaling functions in the regulation of homeo-
stasis (D’Autréaux B et al, Nat Rev Mol Cell Biol 2007;8:813-24).
Knocking out ROS-producing enzymes in animal models has, however,
resulted in reduced development of aortic diseases (Thomas M et al, Cir-
culation 2006;114:404-13). However, ROS producing enzymes are
expressed in multiple vascular cell types, therefore it may essential to
determine the role and contribution of speciﬁc vascular cell types to
vascular oxidative stress as the underpinnings of developing effective
cell-speciﬁc interventions. To investigate the speciﬁc role of endothelial
cell (EC) ROS in development of structural vascular disease, the authors
generated a mouse model of endothelium speciﬁc Nox2-overexpression
and tested the susceptibility to aortic dissection after Angiotensin II
(Ang II) infusion. A speciﬁc increase in endothelial ROS production in
Nox2 transgenic mice was sufﬁcient to cause Ang II-mediated aortic
dissection which was never observed in wild-type mice. Nox2 transgenic
aortas had increased endothelial ROS production, endothelial vascular
cell adhesion molecule-1 expression, matrix metalloproteinase activity,
and CD45+ inﬂammatory cell inﬁltration. Conditioned media from
Nox2 transgenic ECs induced greater Erk1/2 phosphorylation in
vascular smooth muscle cells compared with wild-type controls through
secreted cyclophilin A (CypA). Nox2 transgenic ECs (but not vascular
smooth muscle cells) and aortas had greater secretion of CypA both at
baseline and in response to Ang II stimulation. Knockdown of CypA
in ECs abolished the increase in vascular smooth muscle cell Erk1/2
phosphorylation conferred by EC conditioned media. Pre-incubation
with CypA augmented AngII-induced vascular smooth muscle cell
ROS production.
Comment: The paper is complicated basic science in an animal
model. The data potentially extend understanding of the pathways leading
to aortic dissection by identifying endothelial cell ROS and Cyclophilin A
secretion as potential therapeutic targets in prevention of aortic dissection.
